PATENT ABSTRACTS OF JAPAN 


(SDlntCI. 


dDPublication number : 09-171717 
(43)Date of publication of application : 30.06.1 997 

H01B 5/14 

C23C 14/08 
G02F 1/1333 

G09F 9/30 

HOI J 11/00 


(21) Application number : 07-333227 (71)Applicant 

(22) Date of filing : 21.12.1995 (72)Inventor : 


TOPPAN PRINTING CO LTD 

FUKUYOSHI KENZO 
KIMURA YUKIHIRO 
KOGA OSAMU 
IMAYOSHI KOJI 


(54) ELECTRODE SUBSTRATE 

(57)Abstract: 

PKUBLtM lU bb iSULVhU: lo improve moisture 
resistance while keeping high transmissivity and 
improve moisture resistance while keeping high 
reflectance index by arranging an insulating film of 
which the refractive index is larger than a specified 
value on a three-layer electrode. 
SOLUTION: For an electrode base board 1, a three- 
layer electrode is made of glass board 1 1, a 
transparent oxide film 12 as a stripe-pattern-shaped 
transparent electrode, a silver film 13, and a 
transparent oxide film 1 4. An insulating film 1 5 being 
cerium oxides is made to cover the pattern of this 
three-layer electrode, and this is made an electrode 
based board 1. Moisture resistance can be improved 
while keeping high transmissivity and moisture 
resistance can be improved while keeping high 
reflectance, by arranging it on the three- layer 
electrode, enlarging the refractive index of the 
insulating film 15 more than 2.1. 
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CLAIMS 


ICIaimCs)] 

|(Maim ll The electrode substrate which 
arran^^es an insuhitor layer with a larger 
refractive index than 2.1 on the 
above-mentioned electric conduction film, 
and is characterized by the bird clai)i)er 
in the electrode substrate equipped with 
the electric conduction film of 
composition of i)inchin^ a silver syst(^m 
thin film by ihf^ I rMns;ru* ront ovirh^ thin 

film on a substrate. 
IClaim 2\ The electrode substrate 
according to claim 1 characterized by the 
base material of the above-mentioned 
insulator layer bein^^ a cerium oxide. 
[(Tairn 3] The electrode substrate 
according to claim 1 or 2 characterized by 
being in the range whose thickness of the 
above-mentioned insulator layer is Inm - 
7()nm. 

[(^iaim 4] The electrode substrate 

according to claim 1, 2, or I] characterized 

by being in the range whose thickness of 

th(^ al)ov(^-m(m1 loniMl silv(*r systtMn thin 

film IS Inm - 1 7nm. 

lOlaim nl Th(^ (dectrodf^ substratt^ 

according to claim 1. 2. or •] characterr/(Ml 

by being in the rangc^ whose thickness of 

the above-mentioned silver system thin 

film IS rIOnm - 2()()nm. 

[('laim ()| The (d(H'trod(» substrate 


transparent oxide thin film is 
characterized by IxMUg the mixed oxide of 
a c(^rium oxide and indium oxide. 
ICIaim 7| Th(^ (^lectrode substrate 
according to claim 1. 2, 8, 4, or (J 
characterized by arranging the light filter 
IxMwtnn th(^ ab()V(^-mention(Hl substrate 
and an elcK'tric conduction film. 


DI^rrAlLKD DESCRIPTION 


iDetailed Description of the Invention] 
lf)f)f)ll 

iThe technical field to which invention 
belongs] With respcu't to the transparent 
electrode or re Hector the electrode 
substrate of transparent electrodes for 
display such as a litjuid crystal display 
an I/O device, or a i)lasma (iis])lay or a 
reflector, or for solar batteries, especially 
this invention has conductivity and high 
visible ray i)ermeability at a thin film, 
and relates to the electrode substrate 
which was moreover excellent in 
I)reservation stability. 
l(K)()2l 

lD(^scrij)tion of the Prior Art] TIk^ 
(d(H'tro(l(^ hoard wMth which th(^ 
I rarispar(Mit (d(H't ric conduct ion filtn of 
the ehnMrode configuration which 
penetrates a visible ray was prepared on 
substrates, such as glass and plastic film, 
is wul(dy us(hI for th(^ I/O (d(M'trod(^ which 
carri(\sout a dir(*ct input from th(^ dis|)lay 
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display, or this display. For (^xamplo, th(^ 
transparent eloctrode board of the 
tlisplay unit with which litjuid crystal 
was used The light filter layer 37 which 
is i)repared in the pixel i)art on a ^lass 
substrate 31 and this glass substrate 31, 
and colors the transmitted li^ht red, 
^reen, and blue for every pixel, 
res])ectively as shown in drawing 2 , The 
shading film 38 which is prepared in the 
l)art between the pixels on the 
above-mentioned glass substrate 31 (part 
between pixels), and prevents the light 
transmission from this ])art , The 
princii)al part t'onsistsof a protective 
layer 39 prepared all over the 
above-mentioned light -filter layer 37. a 
transparent electrode 40 formed on this 
protective layer 39, and an orientation 
film 41 formed on this transi)arent 
electrode 40. And membranes are formed 
by sputtering and the above-mentioned 
transparent electrode 40 is constituted by 
the transi)arent electric conduction coat 
which **********eci to the predetermined 
pattern. 

[0003] The ITO thin film which added the 
tin oxide in indium oxide as this 
transparent electric conduction coat 
paying attention to the high conductivity 
is used widely, the specitlc resistance is 
2.4x10-4 ohm cm about, and, in the case 
of the 240nm thickness usually applied as 
a transparent electrode, the sheet 
resistivity is about lOohm/**. Moreover 
although the tin oxide thin film, the thin 


film (Nesa membrane) constituted by this 
tin oxide by adding an antimony oxide, 
the thin film constituted by the zinc oxide 
by adding an aluminum oxide are known 
in addition to this, each of these is 
inferior to the above-mentioned ITO thin 
film in the conductivity, and neither an 
acid, nor chemical resistance or water 
resistance to alkali has inadequate 
hatchet spread [ general ]. 
[0004] The transparent electric 
conduction film of the three tiered 
structure which the front rear face of a 
silver thin film is made to carry out the 
laminating of an ITO thin film or the 
indium oxide thin film (10 thin film) as a 
heat ray reflective film, and is constituted 
in the 7thlCVM held in Japan in 1982 on 
the other hand is proposed. The 
transparent electric conduction film of 
this three tiered structure has the low 
sheet resistivity about about 5ohms / **, 
and the application to the 
above-mentioned transparent electrode 
was expected taking advantage of the 
high conductivity. 
[0005] 

[Problem(s) to be Solved by the 
Invention] Ry the way, in the 
above-mentioned display unit or the I/O 
device, it is required that increasing pixel 
density and displaying a precise screen in 
recent years should be called for, and 
precise ization of the above-mentioned 
transparent-electrode pattern should be 
demanded in connection with this, for 
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(^xam|)le. the terminal area of th(^ 
above-mentioned transparent electrodi^ 
should be constituted from a piteli which 
IS about 100 micrometers. Mor(M)ver, in 
the method (COi]) with which the direct 
file of the K' for a iicjuid crystal drive is 
carried out to a substrate in lujuid crystal 
dis[)lay etjuipment, there is a portion 
from which leading about of wiring; serves 
as a thin line called width of face of 2050 
micrometers, and the advanced etching 
|)rot:essing suitability which is not in the 
former, and high conductivity (low 
resistivity) are demanded. 
lOOOG] Moreover, in order to also aiW for 
enlargement of the disi)lay screen on the 
other hand, to form the transparent 
electrode of a precise pattern which was 
mentioned above about such big 
scr(H^n-ization and to (^nable it to impress 
sufficient drivt^r voltage for li(iuid crystal 
moreover, the transi)arent electric 
conduction film (Mjuipped with th(^ high 
conductivity below r)ohms / **, as the 
above ment i()n(Hl transjjarent (d(M*trod(^ 
needed to be applied, moreover -- in 
addition, in p(Tforming th(^ 
mult rgradat ion display of" !(> or more 
gradation m lh(^ luiuid crystal display of" 
th(^ simpl(^ matrix driv(^ nuMhod using 
STN LCI) etc.. it calls it below ;5()hnis / 
" low she(M rt^sistivily is demand(Hl 
furtlu^r 

IoOOTI llow(^ver also in thi^ (ranspanuit 


proposcul in the 7thI(]VM. the sheet 
n^sistivity about at most r)ohms/** did 
not pass to be obtauKMl, l)ut there* was a 
troubU* that sufficic^nt conductivity was 
not stH'urable. In addition, although it is 
possible to reduce the she(»t resistivity to 
about ;^()hms / by making thickn(^ss of 
a silver thin film thick to about KMHnm. 
visible ray |)ermeability (especially a long 
wave with a wavelength of about GlOnm 
visible ray permeability by the side of 
merit) will fall to about 75%. and the 
function as a transparent electric 
conduction film will be s|)()iled. 
|0()()8| furthermore, the moisture in the 
air into which the silver thin film 
advanced from the laminating interface 
etc. in the transi)arent electric conduction 
film of the above-mentioned three tiered 
structure ■ combining -- easy the front 
face - a react ant -- generating 
silverfish -- when the defect of a ** was 
produced, for example, it ai)plied to the 
transparent electrode of a li{iuid crystal 
display, the trouble of being (*asy to 
l)roduc(* a display defect etc. was shown 
in th(* front face It is in offering tht^ 
transparent tdectnc conduction film 
which this inv(uition is mad(^ paying 
att(Mition to such a trouble, and 
conductivity and whose visible-ray 
permeability are [ the place made into the 
t(H'hnical i)roblem 1 high at a thin film 
mor(M)ver does not havc' degradation w^itli 
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[0009] On the other hand, in the 
transi)arent electrode for solar hatteries, 
hydrogen plasma resistance is needed 
due to the manufacture process. For this 
reason, it is common to use the 
transparent electrode which makes a 
base material the high zinc oxide of 
hydrogen plasma resistance. However, 
what carried out the fluorine dope, and 
the thing which carried out alumina 
addition also had high resistance, and the 
transparent electrode of a zinc oxide 
system needed to form it in 400nm - 
800nm and quite thick thickness as a 
transparent electrode for solar batteries. 
(00 10] This invention persons have 
proi)osed the electrode sul)strate in which 
the electric conduction film of 
composition of pinching the silver system 
thin film which considers as the electrode 
substrate which can solve these problems 
mostly, for example, contains 0.1-3at% 
copper by the transparent oxide thin film 
was formed. However, although practical 
use level had this composition mostly, its 
moisture resistance was a little 
inadequate, copper -- lat% -- when the 
electrode substrate with an electric 
conduction film (it abbreviates to a 
three-layer electrode hereafter) of 
composition of pinching the silver system 
thin film to contain by the transparent 
oxide thin film was kept under 60 degrees 
C. and 95% high-humidity/temperature 
environment of humidity, the problem 
which minute silverfish generates was in 


the pattern before or after about 200 

hours 

[0011] 

[Means for Solving the Problem] When 
this invention persons repeated 
examination wholeheartedly in view of 
the above technical technical problems, it 
discovered obtaining a result with the 
sufficient composition which formed the 
insulator layer which is excellent a high 
refractive index and chemical-resistant 
on the three layer electrode as a 
protective coat. About a refractive index, 
a similarly high thing is desirable also in 
the transparent oxide thin film which 
pinches not only a protective coat but a 
silver system thin film. In the case of the 
three layer electrode of the gestalt which 
touches liquid crystal material (the 
refractive index of the usual liquid crystal 
is 1.5 to about 1.6) and a light filter 
(grade to which the refractive index of the 
material of a light filter exceeds 1.5 a 
little) with a refractive index higher than 
air, this inclination is remarkable. 
[0012| For example, although B line of 
dra wing 4 shows a simulation result in 
case one side of the three-layer electrode 
formed on substrates, such as glass, is air, 
in permeability T, a reflection factor R 
faiiK Vm"/a or more ai h pt^nk lill i he pmce 
near 1%. Here, thickness of the 
transparent oxide thin film of the side 
which touches 40nm in the thickness of 
the transparent oxide thin film by the 
side of a substrate, and touches 14nm 
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and air in A^' thicknf^ss was set lo idnm. 
The rofractive imlvx of a transparent 
oxide thin fihn was t'alt'idat(nl as the 2.0 
1 almost same I as ITO. IIowev(^r, 4()nni 
himinatin^^ of the orientation film of a 
polyimide is carried out on a three layer 
(^lectrode, and if the refractive index of 
th(^ h(iuid crystal which t<)uches this is 
recalculated as 1.5, as shown in A of 
dra wing - 1 , permeability T and a 
reflection factor R will become (luite bad. 
The peak of p(^rmeability will be h^ss than 
and a r(dl(M:tion factor R will ris(^ to 
about 10% near the wavelength of 5r)0nm 
of li^-ht. 

[001 ;3l From this, tliis invention |)ersons 
changed the refractive index of a 
transparent oxide^ thin film into the 
three-layer electrode, antl performed 
calculation in the form where the 
l)olyimid(^ film ancl liejuid crystal as an 
orientation film of luiuid crystal touch to 
it (while changing the ri^fractive index, 
the thickness of the transjiarent oxide 
thin film which j) inches a silver system 
thin film was also adjusted, and it 
()ptimi/(Ml mostly). A r(^suit is sliown in 
(ira winu '.] . It turns out that pt^rmi^abdiiy 
will improve if the oru^ wlu^re the 
r(dVactiv(^ ind(^x of a t ransi)ar(MiI oxide 
thin film is hi^h(^r exceeds esj)CM'ially 2.1, 
and a reflection factor also falls. 
lOOHl Thus, this invtMition ptTsons hav(^ 
found out that optimization of th(* 


transparint oxidi^ thin film 
corresponding to the thickness of a silver 
system thin film. This invention i)ersons 
discovered further that this transparent 
oxide thin film could re|)lace a part by the 
insulator layer of a high refractive index. 
It discovered collectively that the 
reliability of a three layer electrode 
improved greatly by the rei)lacement by 
the insulator layer. That is. invention 
concerning a claim 1 is an electrode 
substrate which arranges an insulator 
layf^r with a largt^r refractive index than 
2.1 on the abovc^ numtioned electric 
conduction film, and is characterized by 
the bird clapper in the electrode 
substrate e(iuipped with the electric 
conduction film of composition of 
pinching a silver system thin film by the 
transparent oxide thin film on a 
substrate. 

lOOlf)] A cerium oxide has the very high 
refractive index of about 2.5 for strong 
alkali resistance more nearly 
simultaneously. In the form wh(*r(^ it 
substitutes for a part of thickness of a 
transpar(Mit oxid(^ thin film. th(^ insulator 
lay(*r wdiich makt^s a c(Tium oxid(^ a base* 
inat(^riai can be us(m1, Tliat is invcMition 
concc^rning a claim 2 is an (d(HMr()d(^ 
substrate according to claim 1 
characteriz(Hl by the base material of an 
insulator layt^r Inung a c(^rium oxide. In a 
ce^rium oxichv you may add tlu^ owdi' of 
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and alkali resistance, and an oxidization 
gallium, a tin oxide, 

[0016] It is appropriate for formation of 
an insulator layer to set the thickness as 
the range of Inm - 70nm. Although it may 
be thinner than Inm, if it takes into 
consideration in accordance with the 
effect (it will be tended with this as the 
starting point to destroy moisture et€. the 
composition if a three layer electrode has 
a minute defect) of burying the thickness 
control at the time of membrane 
formation, and the defective part of a 
three layer electrode, Inm is required at 
least. Consideration of permeability and 
a reflection factor of the thickness of one 
side of the transparent oxide thin film of 
a three layer electrode chooses it from the 
range of 20nm - 70nm in general. The 
maximum thickness of an insulator layer 
is good at 70nm noting that it substitutes 
for the transparent oxide thin film in an 
insulator layer. That is, it is the electrode 
substratx^ according to claim 1 or 2 
characterized by the range whose 
thickness of an insulator layer is Inm - 
70nm having invention concerning a 
claim 3. 

[0017] As a result of repeating research 
still more deeply, this invention persons 
found out thai there was a suitable range 
for the thickness of a silver system thin 
film, when the refractive index of a 
transparent oxide thin film was made 
high. The simulation result at the time of 
setting the refractive index of a 


transparent oxide thin film to 2.3, and 
setting [ the thickness of the transparent 
oxide thin film by the side of a glass 
substrate (n= 1.5) / the thickness of 35nm 
and a silver system thin film / the 
thickness of 12nm and the upper 
transparent oxide thin film ] the 
refractive index of 40nm and a medium 
(liquid crystal is assumed) io 1.5 for the 
thickness of 37nm and a polyimide film 
was shown in d rawing 5 . The thinner one 
of the thickness of a silver system thin 
film has high permeability, and a 
reflection factor becomes low and shows 
the good inclination. When the thickness 
of a silver system thin film becomes 
thicker than 17nm, it turns out that it 
becomes difficult, as for permeability 
with a wavelength [ of light ] of 550nm, to 
maintain 90% or more, and there is the 
need of forming more thinly than 17nm. 
Moreover, if a silver system thin film is 
made thinner than 4nm, a homogeneous 
film will be hard to be formed in practice, 
and it will turn into islandTike ****. 
When thinner than 4nm, since a 
reflection factor increases by such reason, 
as for the thickness of a silver system 
thin film, it is desirable to make it thicker 
than 4nm. In addition, of course with the 
composition which makes the lighi source 
of high brightness a back light a premise 
[ penetrated type LCD ], you may form a 
silver system thin film thickly from 17nm. 
That is. it is the electrode substrate 
according to claim 1. 2, or 3 characterized 
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by th(^ ran^(^ whoso thicknoss of a silviT 
system thin film is 4nm ■ ITnni having 
inviMition concerning a chiim 4. 
lOOlHl Moreover, in a three layer 
electrode, if the thickness of a silver 
system thin film is formed more thickly 
than r){]nni. it will become a reflector with 
the hi^h reflection factor of light. A 
reflector can be used as the reflector 
which served both as the reflecting plate 
and the drive electrode with the reflected 
type liiiuid crystal display, or a reflective 

film nf'thp li»^ht wbirh n wobir hjilfpry 

and is formed in a semiconductor device 
rear face in order to raise a photoelectric 
conversion efficiency. 2.3 is carried out for 
the refractive index of l.T) and a 
transi)arent oxide thin film, and the 
simulation of the thickness of a silver 
system thin film is carried out I the 
refractive index whose drawing (> is a 
medium 1 for thickness as r)()nm. Tfinm. 
lOOnm, and 20()nm in 40nm. If the 
thickn(^ss of a silver system thin film 
exc(vds r)()nm, it will become a reflection 
nature electrode around 80%. and a 
refltH'tion factor is saturatcnl with 2()()nm. 
and about 0% and th(^ bird cla[)p(^r art^ 
shown also for iiernu^ability. That is. it is 
the eI(H'trode substrate^ according to cbnni 
1. 2. or characterized by the range 
whose thickness of a silver system thin 
film IS r){)nm ■ 2(K)nm having invcnition 
conc(>rning a claim 5. 


transparent, it may be a substrate 
colored the color of white, and black and 
others. The (piality of the mat(^rial can 
also use various things, such as a 
substrate in which the semiconductor 
device of glass, plastic film, a ceramic, a 
nuMal. or an amorphous silicon was 
formed. 

l()()20l By the way, the conventional 
three-layer electrode rei)r(^sentetl by the 
composition of |1T()/Ag/1T()1 has a big 
l)roblem in moisture resistance. Moreover, 
sincf^ a rcfrai'tive indf^x is 1 H in about 2 () 
ITO cannot offer a highly efTicient 
three-layer electrode. This invention 
l)ersons found out that the composition 
using the mixed oxide of a cerium oxide 
and indium oxide as a transparent oxide 
thin film of a threelayer electrode was 
extremely excellent in moisture 
resistance and an ojitical property, as a 
result of examining various oxides. That 
is. it is the electrode substrate according 
to claim 1, 2. 3. 4. or 5 to which invention 
concerning a claim G is characterized by 
the base material of a transparent oxide 
thin film b(M ng th(^ mix(Ml oxide of a 
ct^rium oxid(^ and iridium oxid(\ 
|(){)2ll Th(^ trans[)arent oxid(^ thin films 
by this mixtnl oxide are th(^ nu^tallic 
element conversion (an oxygen element is 
not counted) contained as an oxide, and 
can ofTer th(^ (d(H'l rodt^ substrate mostly 
(Miuipped with th(^ (dectric conduction 


than r)at% and by adding to more than 
:^()at% and indium oxide i)ref(^ral)ly. 
When pattern formation is required as a 
t hree-layer electrode and it ly premised 
on wet etching, as for the addition of a 
eerium element, less than [ 40at% ] is 
^00(1 When it comes to more than 4()at%. 
the pattern formation in wet etching 
becomes a little difficult. In the case of 
dry etching, this problem does not exist at 
the addition beyond 4()at%, either. 
Moreover, when pattern formation is 
unnecessary, it is good also as a mixed 
oxide in the level which exceeds 40at(s)% 
for a cerium element. The refractive 
index of a transparent oxide thin film 
turns into a high refractive index as the 
rate of a cerium oxide becomes high. It 
was I in this invention persons' data 1 n= 
2.49 at n= 2.30 and ]00at% in n= 2.24 
and 40at% by n=^ 2.17 and 30at% at 
cerium 20a t%. In addition, these 
refractive indexes are influenced 
according to the partial pressure of the 
oxygen gas at the time of membrane 
formation, the annealing-temperature 
conditions after membrant^ formation, etc. 
[0022] The electrode substrate by this 
invention makes color display i)ossible by 
arranging the light filter colored red, 
grccii. blue, etc. beivvtHai iiw substrate 
and the three layer electrode which is a 
transparent electrode, wh(^n using as an 
(dectrode substrate for disi)lay. That is, 
invention concerning a claim 7 is an 
electrode substrate according to claim 1. 


2, 3. 4, or () characterized by arranging 
the light filtt^r between a substrate and 
an electric conduction film. 
10023] 

[Embodiments of the Invention] The 
gestalt of operation of this invention is 
stated to the following examples. 
[0024] 

[Examplel Hereafter, the example of this 
invtmtion is explained in detail with 
reference to a drawing. 
<Example 1> the electrode substrate^ I 
concerning this example As shown in 
drawing 1 (a), as the glass substrate 11 
with a thickness of 0.7mm and a stripe 
pattern-like transparent electrode The 
transparent oxide thin film 12 with a 
thickness of lOnm, The silver system thin 
film 13 with a thickness of 15nm, the 
transparent oxide thin film 14 with a 
thickness of 40nm, and the insulator 
layer 15 that is a cerium oxide with a 
thickness of 2nm as the pat tern of this 
three-layer electrode is covered were 
formed, and it considered as the electrode 
substrate for liquid crystal displays. 
[0025] the transparent oxide thin films 12 
and 14 each -- metallic element 
conversion (an oxygen element is not 
counted) - a cerium - 30at(s)% -■ it 
fonsidered as iwv [iiixtHi oxide of ilir 
cerium oxide and indium oxide which are 
included a silver system thin film -- 
copper - 0.8at(s)% - it considered as the 
included silver coi)per alloy All form 
membranes in sputtering and carry out 
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|)att('rn formation in wot (Mchin^. The 
insulator layor 15 which is a ( (^rium oxide 
forniod nuuiihranes in s|)utt(*rin^ 
simihirly. The sheet resistivity values of 
the three-layer electrode of this exami)le 
were 2.8ohm/**, and the i)ermeal)ility in 
a ^lass r(deren(H^ (a medium is air) was 
ahout i)7% in f^fyOnm. 

both the naked eye after keei)inf^ 
the electrode substrate of this example 
under (JO decrees C and the environment 
of i)r)% of humidity for 200 hours, and a 
microscone ■ when appearanct^ was 
investigated by the method, change was 
not produced at all Resistance and 
permeability were also changeless. 
Although the electrode substrate which 
has not carried out the laminating of the 
insulator layer 15 was i)ut on the bottom 
of this environment as an exami)le of 
comparison for 200 hours, when 
appearance was investigated, silverfish 
and th(^ defect of several micrometers - 20 
micrf)meter size appeared here antl there 
near the edge of a stripe pattern. 
10027] <Kxam!ile 2> the electrode^ board 2 
concerning this (^xam])l(^ As shown in 
drawing 1 (b). as the glass substrale 21 
with a thickiK^ss of 0.7mm and a striix^ 
j)att(Tn lik(^ refltn'tor Th(^ transi)ar(^nt 
oxid(^ thin film 22 with a thickn(^ss of 
lOnm. the silver system thin film 23 witli 
a thickTU\ssof l^Onm, th(^ t rans])ar(*nt 
oxid(^ thin film 2\ with a thickn(^ss of 


the patt(*rn {)f this three layer electrode is 
cov(^red were formed, and it consiih^ed as 
the (d(H'trode substratt^ for ri^Hected type 
li(iuid crystal displays, the transparent 
oxide thin films 22 and 24 - each • 
metallic element conversion (an oxygen 
element is not counted) - a cerium - 
30at(s)% -■ it considered as the mixed 
oxide of the cerium oxide and indium 
oxide which are included a silver system 
thin film ■ copper - 0.8at(s)% - it 
consid(^r(Hl as th(» included silver c()1)[)(t 
alloy Kach of others and membrane 
formation methods and i)attorn formation 
methods is the same as that of an 
example 1. The sheet resist ivity values of 
the three- layer electrode of this example 
were about ().2ohm/**, and the reflection 
factor in a barium sulfate reference* was 
about 0;i% in r)50nm. 
[00281 both the naked eye after keeping 
the electrode substrate of this example 
under GO dc^grees C and the environment 
of 95% of humidity for 200 hours, and a 
microscope^ - when ai)pearance was 
investigated by the method, change^ was 
not produc(Ml at all Resistanci* and 
permeabdity werr also changeless. 
Although th(* (*l(H'tr()(l(^ substrate which 
has not carritMl out th(^ laminating of the 
insulator layer 15 was put on the bottom 
of this environment as an example of 
comparison for 200 hours, when 
appcvirance was inv(^st igatinl. sitv(*rfish 
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near the ed^e of a Ktrij)e pattern. 
|0029l In addition, in an example 2, 
although thickness of an insulator layer 
25 was set to 40nm, in order to harness 
the reflected light from the space 26 
between three-layer the i)atterns of an 
electrode, you may form before and after 
50nm - 60nm still more thickly. By 
forming the cerium oxide of a high 
refractive index thickly, the reflectx^d 
light component from other than the 
pattern section can increase, and further 
improvement in brightness of a reflected 
type liquid crystal display can be aimed 
at. The substrate in which the cerium 
oxide of 50nm ** was formed on the glass 
side has about 30 - 40% of reflection 
factor. In the substrate which did not 
form a cerium oxide but the glass 
substrate exposed in portions other than 
a pattern on the other hand, it is 5 - 6% of 
reflection factor. On the contrary, 
although it is necessary to stop the 
reflective component from the space 
vsection in the case of a penetrated type 
liquid crystal display, if thickness of a 
cerium oxide is set to 5nm or less and 
made to form, a reflection factor almost of 
the same grade only as a glass substrate 
can be obtained. 

\UUOVJ\ 

[Effect of the Invention] According to this 
invention, moisture resistance can be 
improved, maintaining high permeability 
in a transparent electrode, in order to 
arrange an insulator layer with a larger 


refractive index than 2.1 on a three-layer 
electrode. Moreover, moisture resistance 
can be improved in a reflector, with a 
high reflection factor maintained. 
Moreover, as an electrode substrate for 
reflected type liquid crystal displays of a 
normally white display, since the 
reflection from for example, the space 
section of those other than an electrode 
pattern is also expectable, further 
improvement in brightness is achieved. 
Moreover, since a part of thickness of a 
transparent oxide thin film can be 
replaced by the cerium oxide, the amount 
of t he expensive indium oxide used can be 
reduced. 
[00311 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 
[Drawing ij It is the cross section of the 
electrode substrate concerning 
[ concerning an example 1 in (a) ] an 
example 2 in (b), respectively. 
[Drawing 2] It is the cross section 
showing an example of the 
transparent -electrode hoard used for a 
liquid crystal display. 
[Drawing 3] It is the graph which shows 
iiie spectral rePieciance and spectral 
transmittance at the time of changing the 
refractive index of a transparent oxide 
thin film of the electrode substrate 
concerning this invention. 
[Drawing 4] In the simulation of an 
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(^(H'trotle substrate, it is the ^raph which 
shows the dilTorcuice of th(^ spet'tral 
characteristir at the time of h(Mn^' a tinu^ 
ofthi^ r(^fraetiv(^ indi^x of a intHliuni btMii^ 
1, and 1.5. 

[D rawing 5] It is th(^ ^raph which shows 
the spectral characteristic at the time of 
chaii^in^ tht^ thickiK^ss of a silver system 
thin film of the electrotle substrate 
concerning this invention in a thin field. 
LlkiXWirig jj] It is the graph which shows 
the spectral characteristic at the time of 
changing the thickness of a silver system 
thin film of the electrode substrate 
concerning this invi^ition in a thick field. 
[Description of Notations] 
1121: Substrate 

12, H. 22, 24 : Transparent oxide thin 
film 

i;] 2;] : Silver system thin film 
1 5 25 : Insulator layer 
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